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Abstract: More than 17,000 rectal swab specimens were examined for Vibrio cholerae Ol
at Cholera Laboratory in Homa Bay District Hospital. Out of these specimens, 1,301 ca-
ses were bacteriologically cholera-positive excluding repeated specimens. The number of
admitted cases and healthy carriers were 788 and 513 respectively. Infection rate of cho-
lera was lowest in the age-group, 13-19 of male. It was highest in female of childbear-
ing age-group (15-39). Monthly variation of cholera-positive cases showed two peaks in
March and July, closely correlated with the dry season. Monthly variation of cholera by
age-group also showed two peaks in March and July. The former peak was formed by
the age-group of 20-39 and the latter was by 13-19. High infection rate was found in
Karachuonyo and Kanyada. The mortality of the admitted cases was 9%. One hundred
and sixty-one cases were thought to be caused by family contacts, however most of the
others were sporadic cases. Tetracycline resistant strains were isolated in 1982 even in
Kenya, though the number was small. Most of the strains isolated in 1983 were resistant
to multiple antimicrobial agents as well as O/129 which is a vibriostatic agent.
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INTRODUCTION
Kipindupindu means cholera in Swahili which was brought to Kenya in 1971 during
the 7th cholera pandemy. Before 1971 this word did not exist in the countries of East
Africa. History of classical cholera in Kenya remains to be clarified. Many tribes have
their own tribal languages for cholera. For example, Kikuyu people, which is the biggest
tribe in Kenya, say "gatema" and Karenjin people call "cheptigonet" for cholera. These
words are old ones existing up-to-date, therefore this fact may suggest the existence of
classical cholera-outbreaks in the olden times. Since El Tor cholera invaded Kenya in
1971, cholera became endemic up-to-date in South Nyanza around Lake Victoria. Divi-
sion of Communicable Diseases and Control (DCDC), Ministry of Health, has been paying
special attention to the cholera endemic areas. We have reviewed all data on cholera-
positive cases who were examined and treated at Homa Bay District Hospital in 1983 to
examine the epidemiology of endemic cholera and to consider issues which relate to possi-
ble prevention and control measures in the future.
MATERIALS AND METHODS
The methodology included collection and analysis of relevant data from public health
officers, admission records, surveys in representative areas, inspection of water-sources
and drainage system, case investigation and bacteriological examination of rectal swabs
and water samples. Rectal swabs taken from diarrheal patients and healthy individuals in
cholera surveys were cultured on TCBS agar directly. Parts of the isolates were sent to
Kenya/Japan laboratory built in Nairobi and donated by the Government of Japan for the
Communicable Diseases Research and Control Project for further examination. Suspected
isolates were serotyped by polyvalent and monospecific antisera and V. chokrae Ol were
checked for biotype using chicken erythrocyte agglutination and sensitivity to Mukherjee's
phage IV, polymixin B (50 IU) and El Tor phage 5. Sensitivities to antimicrobial agents
were also examined for the isolates. Minimum inhibitory concentrations (MICs) of 245
strains of V. cholerae isolated from different areas of South Nyanza were determined by
agar plate.dilution method recommended by Japan Society of Chemotherapy. Antimicrobial
agents used were tetracycline (TC), nalidixic acid (NA), ampicillin (AB-PC), strepto-
mycin (SM) and chloramphenicol (CP).
The study area
South Nyanza is divided into 49 locations including 2 islands (Rusinga and Mfan-
gano) for administrative purpose. The area faces Lake Victoria and lies adjacent to the
boder between Kenya and Tanzania (Fig. 1). There is no big river in this area which
provides enough water. According to the census in 1979, the population of the area is
817, 601 and this area is not so densely populated as Matlab in Bangladesh. The distribu-
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Fig. 1. Map of the locations in South Nyanza.
Table 1. Population by age group in South Nyanza
Age Group 0-2 3-5 6-12 13-19 20-39 40-Yrs
M ale 43, 190 42,791 89,559 71,195 82,498 64,935
Female 43,369 42,426 86,300 69,720 111,894 67,665
T otal 86,559 85, 217 175,859 140,915 194,392 132,600
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seasons, the hot-dry season (December to 2nd week in March), the long rain-season
(3rd week in March to May), the cool season (June to August), and the short rain-season
(September to eary November).
Medical facilities
Health services are given by 3 hospitals (Homa Bay District Hospital, Kendu Bay
Bay Baptist Hospital and Ombo Hospital) where most of the cholera patients are admitted.
In addition to the above hospitals, there are several dispensaries like Mbita Dispensary
and Kendu Bay Dispensary which are very important in cholera-epidemic season.
RESULTS AND DISCUSSION
Age and sex distribution of cholera positive case
The incidence of cholera-positive case was highest in the age-group, 20-39 years
of female and lowest in male of the age-group, 13-19 years (Tables 2,3). This tendency
is the same as observed in Bangladesh (Glass et al., 1982) and in Malaysia (Gan, 1981).
Womenat home are most likely exposed to contaminated sources in washing clothes, in
taking care of the patient with vomitting and diarrhea. Contacts with contaminated sources
do not necessarily mean infection for the educated people living under the moderate socio-
T able 2. Age and sex distribution of cholera positive cases













35 91 70 2 328
63 167 118 . 8 459
28 55 39 2 209
103 72 45 1 304
0 0 0 1 1
T otal 110 102 189 229
385 272 14 1,301
T able 3. Comparative infection rate of cholera by age group
(Infection number/ Population X 1 ,000)
Age Group 0-2 3-5 6^12 13-19 20-39 40-(Yrs)
M ale 1.32 1.28 1.15 0.88 1.77 1.68
Female 1.22 1.10 1.00 2.38 2.14 2.41
A verage 1.27 1.19 1.08 1.63 1.96 2.05
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T able 4. Monthly variation of cholera positive cases by age group








1 17 26 17 14 6 22 3 2 2 0 0
0 20 25 15 14 6 ll 8 3 0 0 0
6 29 80 16 17 14 19 3 1 4 0 0
1 21 57 23 8 6 96 4 ll 2 0 0
5 72 124 49 29 12 64 10 6 14 0 0
8 57 106 28 37 10 14 8 4 0 0 0















T otal 21 216 425 150 119 54 231 36 27 22 0 0 1,301
T able 5. Monthly variation of cholera positive cases by sex
S ex/Month Jan. Feb. Mar. Apr. May Jun. Jul. Aug. Sep. Oct. Nov. Dec. Unknown Total
M ale 9 98 178 67 63 25 59 13 15 14 0 0
Female 13 118 246 83 56 29 175 23 12 8 0 0
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Fig. 2. Correlation between the number of cholera positive case and rainfall. Original
figures of rainfall were obtained at the Homa Bay branch of Ministry of Agriculture.
economic condition. However, for the uneducated people living under the low socio-eco-
nomic condition, close contacts with cholera may frequently cause infection of cholera.
T able 6. Monthly variation of cholera positive case by location
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0 14 23 9 0 0 4 2 0 0 0 0 0 52
ll 90 138 37 87 12 35 25 3 0 0 0 0 438
2 1 5 2 0 0 0 0 0 0 0 0 0 10
0 0 13 1 0 0 2 0 0 0 0 0 0 16
0 5 9 5 10 2 6 2 0 2 0 0 0 41
5 82 89 31 7 5 108 4 13 16 0 0 0 360
1 4 9 2 0 0 6 1 0 0 Q O O 23
0 1 15 4 1 25 41 0 0 0 Q 0 0 87
0 0 4 8 1 0 6 0 2 2 Q O 0 23
0 2 9 13 2 0 6 1 0 0 0 0 0 33
1 3 18 19 1 1 2 0 7 2 Q O 0 54
0 6 34 7 3 0 0 0 1 0 Q O 0 51
0 0 0 0 0 6 3 0 0 0 0 0 0 9
0 0 16 3 7 1 0 0 0 0 0 0 0 27
1 3 1 0 0 0. 0 0 0 0 0 0 0 5
0 2 1 2 0 0 0 0 0 0 0 0 0 5
0 0 3 1 0 0 1 0 0 0 0 0 0 5
0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 22 1 0 0 0 0 0 0 0 0 0 23
0 1 1 0 0 0 0 0 0 0 0 0 0 2
0 0 6 0 0 0 0 0 0 0 0 0 0 6
0 0 0 1 0 0 0 0 0 0 0 0 0 1
0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0. 0 0 0 0 0 0 0 0
0 1 0 1 0 2 1 0 0 0 0 0 0 5
0 0 0 0 0 0 9 1 1 0 0 0 O il
0 0 3 2 0 0 1 0 0 0 0 0 0 6
21 216 425 150 119 54 231 36 27 22 ' 0 0 0 1.301
T able 7. Monthly variation of admitted cholera cases





3 8 29 8 5 6 9 1 0 0 0 0 0 69
0 , 0 12 8 1 1 2 0 0 0 0 0 0 24
17 134 244 94 60 30 77 23 8 8 0 0 0 695
0 0 0 0 0 0 0 0 0 0 0 0 0 0
T ot al 20 142 285 110 66 37 88 24 8 0
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Cholera seasonality
The peak of cholera outbreak was in March (Table 4) and a hospital outbreak
transmitted through person-to-person contact occured in April. Explosive outbreak due to
a common-sourceoccured at O. Girls High School in July. Monthly variation of cholera
by age-group showed two peaks in March and July (Table 4). The former peak was
formed mainly by the age-group over 20 years of female and the latter was by the age-
group, 13-19 years (Tables 4,5). Monthly variation of cholera by location showed also two
peaks in March and July. The former was principally by Karachuonyo and the latter by
Kanyada location (Table 6 ). Monthly variation of admitted cases due to choelra showed
a single peak in March (Table 7). Correlation between cholera and rainfall was obvious
in South Nyanza. Both peaks mentioned above were in the dry season (Fig. 2). Asseen
in the above data, the number of cholera-positive cases increased in the dry season and
decreased in the rain-season reaching null towards the end of short rain-season which was
literally cool. In the dry season, most water-sources were dried up and the remaining live
water-sources like ponds, small rivers were stagnant and concentrated with various entero-
pathogens including V. choleras as examined bacteriologically. As seen in the reports
from Bangladesh (Levine et al., 1976; Khan and Md. Shahidullah, 1982), the supply
of chlorinated water could not protect the people from cholera infection. Since free
chlorinated water was not available, they had to use contaminated water near by their
homes. The situation of water supply in this study area was much worse than expected.
Health education seemed to be the most important remedy with long term effect for the
people surrounded by contaminated water-sources until the effective cholera vaccine is
developed.
Family contacts
One hundred and sixty-one cases were regarded as family contacts in 95 households
(Table 8 ). In this observation, family contact means a cholera-positive case found bac-
teriologically in the household within 2 months since the first case (index case) had been
confirmed bacteriologically. Therefore, our data may include cholera-positive cases from
a point-source in family contacts. Index cases were found dominantly in adult females
(Table 9 ). The second infected cases were found dominantly in children under 14 years
Table 8. Analysis on household contacts
N umber of households with Number of infected cases Total number of
















T ot al 95 16 161
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T able 9. Effect of age and sex of the index case on family contacts
Age and sex adult male adult female child
I ndex case 22 45 28
Second positive case 13 24 58
T able 10. Interval between the index case and the last infected case
in the same household














of age. As mentioned earlier, adult females seemed to play some roles to spread cholera
in the households mostlikely by contaminating water and foods. We have analyzed the du-
ration between the index case and the last infected case in the same household (Table 10).
More than 10 family contacts were found even after 1 month since the index case had
been reported. This unexpected longer period of maintenance of V. cholerae among healthy
carriers may cause another new transmission of cholera.
Ad mission period
The details on the admission period of 777 cases were obtained and analyzed (Table
ll). One hundred and twenty-one patients had to stay in the ward over 9 days. The
longest hospitalization term was 35 days. The duration of hospitalization depended on case
Table ll. Pattern of admission period of cholera patients by age group












































T ot al 236 248 99 22 183 788
by case. The capacity of the cholera ward was not sufficient in the epidemic season of
cholera. Three cholera patients sometimes had to be -laid down on one had with vomitting
and diarrhea. Cholera patients were often discharged on the same day when admitted due
to the capacity of the ward particularly in case of healthy carriers without diarrhea.
Fatality
The fatality of the in-patient due to cholera was 9 % as calculated from Table 7.
Some of the patients died on the day when admitted. This high fatality comes mainly from
losing the chance to receive sufficient rehydration and partially from wrong treatment of
dehydrated patients as well as the effect of the multi-drugs-resistant strains.
Re-infection case
There were several cases who showed cholera-positive for more than 4 weeks.
Therefore those cases who were re-admitted within 2 months were omitted from re-in-
fection cases. In 1983 there was no re-infection case which permitted the above criteria.
Our period of epidemiological survey of cholera was only one year and too short to say
something about the long term immunity of cholera. However as reported from Bangladesh
(Glass et al. , 1982), long term immunity of cholera seems to be formed after cholera in-
fection with diarrhea.
Inspection of water-sources and hygienic practices
In the rural area of South Nyanza, people are not served by chlorinated water.
They have to use stored water in the open buckets which are easily contaminated by
hands. They collect muddy water from springs, ponds, small rivers and pools formed after
rain. It. was not uncommonto find that womenwere washing clothes near or in the water-
sources. The hygienic practices of the study population were much below the expected
level. Banks of ponds and small rivers and the places near pools were their latrines. They
don't have the custom to use paper after defecation. They wash their anal parts with wa-
ter using their naked hands. There are many chances to maintain local cholera endemicity
through the cycle, carriers of V. cholerae to environment and vice versa (Deb et al.,
1982).
The indigenous habits
Most people in the villages lack proper sanitary utilities and it is uncommontofind
latrines near or around a homestead. Sharing utensils for both cooking and bathing, shar-
ing meals on the same plate by many people especially in funerals and other traditional
functions, use of raw water and of naked hands during meals are commoncustoms of this
community. It is the well known fact the new cholera cases are found within a few days
after a funeral of a cholera patient.
Outbreaks of cholera
Outbreak of cholera in O. Girls High School : Out of the students less than 300 stay-
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ing at the dormitory, 89 were proven to be cholera-positive bacteriologically. Eleven were
admitted due to vomitting and diarrhea. There was no change in their environment except
for water which they used for cooking and for drinking. Usually chlorinated water was
carried to the dormitory by a tank-lorry. Unfortunately, there was no budget to buy
petrol for the vehicle. Therefore, people concerned with the dormitory took water from a
small river near by the school and used as mentioned above. Eighty-nine cases were found
cholera-positive within three days from the 24th July to the 26th July. This seemed to be
a point-source-outbreak, for any secondary infected case was not found after the 26th July.
Outbreak of cholera in a hospital: A child was admitted in a pediatric ward of on
hospital in Migori due to diarrhea being taken care by his mother who had also diarrhea.
Within a few days, another six children who were hospitalized due to measles showed
diarrhea. All staffs and people concerned the ward were examined for cholera bacteriolo-
gically. Eight specimens were proven to be V. cholerae agglutinated with Inaba anti-
serurn. Serotype Inaba was found only in this outbreak in 1983, all the others were
Ogawa in serotype.
Drug resistance of V. cholerae isolated
As shown in Table 12, all strains were still sensitive to CP and NA, however the
majority of the strains (74%) were resistant to TC, SM and AB-PC; Resistant strains to
TC showed 96/o. Widespread outbreaks due to resistant strains of V. cholerae to TC were
also reported from Tanzania (Towner et al., 1979; Mhalu et al., 1979) and Bangladesh
(Glass et al. , 1980, 1983). However most of the resistant strains isolated in other countries
disappeared in a few months, resistant strains in South Nyanza have been isolated even
after 3 years since they were found in 1982. The sensitivity of V. cholerae to O/129 were
examined using 196 strains. Eighty-three percent of the isolates were resistant to the agent
which was believed to be vibriostatic agent. Therefore, this agent is not effective in
Table 12. Minimum inhibitory concentration (MIC) of the isolates to antimicrobial agents
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South Nyanza to differentiate Aeromonas hydrophila from V. cholerae. The appearance of
resistant strains to multiple antimicrobial agents comes apparently from misuse of tetra-
cycline in the field.
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学医療技術短期大学部), Timoth K. arap Siongok (ケニア保健省　Kibue Ali Ahamed
Muriith, Florence Chepkimoi Sang (ケニア中央医学研究所,微生物研究センター)
Homa Bay地区病院のコレラ検査室で調べられた約17,000検体のうち再検例を除く,1,301検
体が陽性者で,うち入院者788名,健康保菌者513名であった.コレラ感染率は13～19歳の男性に
最も少なく,15～39歳の女性に最も高かった.流行は3月と7月にみられ,いずれも乾期の終わ
りで雨期に入る直前であった.月別 ・年齢別にみると,3月は20～39歳,7月は13～19歳に最も
多くみられた.地区別にみると,KarachuonyoとKanyadaに患者は集中していた.致命率は
9%と高く,発展途上国のもつ,共通の背景があるように思われた.家族内感染は161例に認め
られ,他は散発例であった.薬剤感受性については,1982年に多剤耐性株が若干認められたが,
1983年のほとんどが耐性株であり,O/129にも耐性を示した.耐生パターンはタンザニア分離株
のそれとも異なっており,コレラ菌の土着性を思わせた.この疫学調査で最も重要なことはコレ
ラは再感染がほとんど認められないということであった。即ち,有効なワクチン開発の可能性が
大であることを示唆している.
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